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The purpose of this study was to determine whether the addition of the epidermal orowih factor 
receptor tyrosine kinase inhibitor gefitinib Cfressa, ZD1839; AstraZeneca, Wilmington, OB to standard 
first-line gemcitabine and cisplatin provides clinical benefit over gsmdtsbine and cisplatin alone in 
patients with advanced or metastatic norwsrnali-celt lung cancer (NSCLC). Gefitinib has demonstrated 
encouraging efficacy in advanced NSCLC in phase II trials in pretreated patients, and a phase I tnal of 
gefitinib in combination with gamcitabine end cisplatin showed favorable tolerabilrty. 

TO&v^aTa phsteltl randomized, double-blind, placebo-controlled, multfcomer trial in chemotherapy; 
naive patients with unresectable stage M or IV NSCLC. All patients received up to six cycles of 
chemotherapy tcbplatin 80 mg/m 2 on day t and gemctoblne 1 ,250 mgfm 2 on days 1 1 and 8 of the 3-wsek 
cycle} plus either gefitinib 500 mg/d, gefitinib 250 mg/d t or placebo. Daily gefitinib or placebo was 
continued until disease progression. End points included overall survival (primary), t<me to progression, 
response rates, and safety evaluation, 

AtatS of 1.093 patients were enrolled. There was no difference In efficacy end points between the 
treatment groups: for the gefitinib 500 mg/d, gefitinib 250 rng/d, and plecebo ' e™P 5 - ^ 0< ™^ 
median survival times were 9.9, 9.9, and 10,9 months (global ordered locnank JGOLrank) P - ,4660), 
median times to progression were 5.5, 5.8, and (5,0 months (GOUank: P = 7633), and response rates 
were 49.7%, 50,3%, and 44.8%. No significant unexpected adverse events were seen. 

6ofSntb°ln combination with gamcitabinB and cisplatin in chemotherapy-naive patients with advanced 
NSCLC did not have Improved efficacy over oemcftabine and cisplatin alone. The reasons for this remain 
obscurs and require further, preclinical testing. 

j air) Oncol 22:777-784. & 2004 by American Society of Clinted! Oncology 



Platinum-based combination chemother- 
apy constitutes standard treatment for pa- 
tients with advanced or metastatic non- 
smali-cell lung cancer (NSCLC) and a. 
good performance status. Chemotherapy 
has demonstrated modest but significant 
improvements in survival rates over best 
supportive care [1]. However, theprogno* 
sis for patients receiving phdnum-based 



chemotherapy as first-line treatment for 
advanced NSCLC remains poor and side 
effects are considerable [2]; therefore, 
novel agents are urgently needed for this 
disease. One of the most widely used plat- 
inum-based combinations Is gemcitabine 
and cisplatin. In two phase III studies of 
chemotherapy-naive patients with ad- 
vanced NSCLC, the response rates for pa- 
tients receiving gemcitabine and cisplatin 
were 30.4% to 40.6%, median times to 
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progression were 5,6 to 6.9 months, and overall survival 
times were SJ to 9.1 months [3,4). 

The epidermal growth factor receptor (EGFR) has been 
shown to play an important role in the growth and survival 
of many solid tumors* including NSCLC Activation of 
EGFR enhances the processes responsible for tumor growth 
and progression, including the promotion of proliferation, 
angiogencsis, and invasion/metastasis and inhibition of np- 
optosis (Fig I) [5-7). Gefitinib (Xressa, ZD1839; AstraZen- 
eca, Wilmington, DE) is an orally active EGPR tyrosine 
kinase inhibitor (EGFR-TKI) that blocks the signal trans- 
ductlon pathways implicated in the proliferation and sur- 
vival of cancer ceils [7J> 

Two pha se II trials of gefitinib monotherapy in patients 
with pretrcated advanced NSCLC demonstrated encourag- 
ing antitumor activity (objective response rates, 11. S% to 
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IB. 4%) and symptom relief (symptom improvement rates* 
403% to 43.1%) and good tokrability [8-11]. This favor- 
able toierability profile, coupled with its mechanism of ac- 
tion, which is distinct from diat of cytotoxic agents, pro- 
vides a strong rationale for use of gefitinib in combination 
with standard cytotoxic regimens. This rationale is sup- 
ported by data from preclinical studies in which gefitinib 
potentiated the efficacy of various cytotoxic drugs against a 
range of human solid tumor types, both in vitro and in vivo 
[12,13]- Inparticu!ar> synergy was observed when gefitinib and 
dsplarin were used in combination, whereas no synergy could 
be demonstrated between gemcitabine and gefitinib [13]* 

On the basis of phase I trials of gefitinib monotherapy, 
two doses were identified for further study based on phar- 
macokinetics and clinical activity* Gefitinib 250 rng/d is 
higher than the lowest dose at which clinical responses were 
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seen ( 1 50 mg/d), and 500 mg/d is the highest dose level chat 
is well tolerated for a long period by most patients. A feasi- 
bility study of dafly oral gefitinib (250 and 500 mg/d) in 
combination with gemcirabine and cisplatin demonstrated 
a manageable and predictable tolerability profile with no 
evidence of any clinically significant pharmacokinetic inter- 
actions between gefttinib and cisplatin or gemcitabine { Ml. 
Encouraging antitumor activity was seen in a range of solid 
tumors at both gefttinib doses in this study [14J. 

Here wc present the results from a multinational, ran- 
domized, double-blind, placebo-controlled phase III study. 
The.Ires.$a NSCLCXrial Assessing Combination Treatment 
(INTACT) 1 investigated the efficacy and snfety of gefitinib 
(250 and 500 mg once daily) versus placebo in combination 
with cisplatin plus gemcitabine in chemotherapy-naive pa- 
tients with advanced NSCLC. The primary objective was to 
assess whether gefitinib increases overall survival relative to 
placebo in combination with cisplatin and gemcitabine* A 
second trial of identical design (INTACT 2) has been con- 
ducted to investigate gefitinib in combination with pacli- 
laxel plus carboplatut, another commonly used combina- 
tion in patients with advanced NSCLC [15]. 



Patients were randomly assigned to one of three treatment groups 
in a double-blind manner. All patients received geradiabrac and 
cisplatin in combination with gefitinib 500 mg/d, gefitinib 250 
mg/d, or placebo, Patients were further stratified by dynamic 
randomization [16] according to weight loss inprevious o" months 
5% v > 5%)> disease stage {III v TV), performance status {0 to 
1 v 2), and measurable disease (yes v no). 

Treatment 

Gefitinib or placebo was administered orally, once daily. 
Chemotherapy was administered in 3-wcek cycles for a total of six 
cycles: intravenous gemcitabine 1,250 mtfwr for 30 minutes on 
days 1 and 8: intravenous cisplatin B0 mgrnr after gemcitabine 
administration on day 1 only. Subsequently* patients continued 
on gefitinib or placebo until disease progression. One gefiunib/ 
placebo dose reduction (500 to 250 mg/d or 250 to 100 rngfd) was 
allowed per patient. In the event of grade 3 or 4 adverse events not 
thought to be due to disease progression or gemcitabine and 
cisplarin, gefitinib administration could be interrupted for a max- 
imum of 14 days, 

Eligibility Criteria 

The inclusion criteria included histologically/cytologically 
confirmed NSCLC, locally advanced stage TU disease not curable 
with surgery or radiotherapy or stage IV disease, aged ^ 18 years, 
and WHO performance status of 0 to 2. Patients were not eligible 
for this trial if they had previously received chemotherapy (prior 
surgery or localized radiation were allowed); were hypersensitive 
to mannkol, corticosteroids, ^antagonists, antihistamines or 
agents formulated with polyoxyethylated castor oil; had received 
mdiotherapy\vithin the last 2 weeks; had unresolved toxicity from 
previous radiation -therapy or incomplete healing from previous 
surgery; had preexisting motor or sensoryneurotoxicity (National 
Cancer Institute Common Toxicity Criteria :s= grade 2)\ showed 



evidence of severe or uncontrolled systemic disease; had recent 
conditions requiring. medication or unconTJolkdsipificant active 
infections; had an absolute neutrophil count less than 2,000/mnv , 
WBCs less than 4,GG0/mm 3 > or platelets less than lD0,0QG/nmr ; 
had serum bilirubin greater than 1.25 times die upper limit of 
reference range (ULKR), ALT or AST greater than 2.5 times ULRR 
(five times' ULRR in the presence of liver metastases), serum 
creatinine greater than 13 times ULRR, or creatinine clearance 
less than 60 mt/min; were pregnant or brewtf-fcedingi had other 
coexisting malignancies or malignancies diagnosed within the last 
5 years with ihe exception of basal-cell carcinoma or cervical 
cancer in situ; or had mixed NSCLC plus small-cell lung cancer. 
Patients with stable brain metastasis or spinal-cord compression 
were eligible. All patients signed a written informed consent form, 
and trial approval was obtained from the ethics committee at each 
trial center. The study followed the Declaration of Helsinki [17] 
and good clinical practice guidelines. 

Assessments 

Overall survival and time to progression were assessed from 
the date of randomization to die date of patient death and die date 
of objective disease progr e*$ion (death was considered a progres- 
sion event in those patients who died before disease progression), 
respectively* Patients without documented death or objective pro- 
gression at the time of the final analysis were censored at the date 
they were last known to be alive or of their last objective tumor 
assessment, respectively, Tumor response was evaluated according 
to Response Evaluation Criteria in Solid Tumors During the 
trial and for 30 days after the last dose of gefitinib or placebo, 
patients were monitored for adverse events, which were graded 
according to the National Cancer Institute Common Toxicity 
Criteria. Hematology and biochemistry assessments were per- 
formed & 7 days before the date of randomization and at each 
clinic visit. 

Statistical Analysis 

An Independent Data Monitoring Committee provided on- 
going guidance and recommendations for patient management, 
based on review of the formal interim efficacy analysis, and also 
reviewed safety data on an ad-hoc basis, as determined by a steer- 
ing committee. The role of the committee was to provide executive 
oversight and supervision for die conduce of the trial, through 
review of trial enrollment, protocol and clinical conduct, and 
blinded safety data. 

Gefitinib was compared with placebo on an in tent-to* treat 
basis with respect to overall survival. The Study Was designed to 
have 90% power for a two-sided overall significance level test of 
die hypothesis chat gefitinib increases Survival relative to placebo 
given a hazard ratio of 1,33. Assuming a 1-year survival race of 
30% in the placebo arm, this hazard ratio equates to an increase 
in median survival of 23 months for both gefttinib arms, The 
final analysis of overall survival was planned to include 750 
events. On the basts of the aEudy design assumptions 1,029 
patients were required, 

An adaptive survival analysis procedure was used at die final 
analysis that tested cither for a positive or negative gefitinib dose- 
response relationship based on prospective criteria applied to the 
observed data, A survival, trend test (global ordered log-rank test 
(GOLrankl) was to be used for a positive dose-response relation- 
ship, whereas pairwise log-rank tests would be used for a mixed 
dose-response relationship [19 J, To preserve an overall two-sided 
S% significance level, and to account for the use of a GOLrank test 
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at an interim analysis, simulations with the adaptive procedure 
were used to calculate a nominal significance level of 4A% for the 
final analysis. According to prospective criteria for the adaptive 
procedure, the final analysis used a GOLnmk test to compare 
survival between the treatment arms* 

A posthoc multivariate analysis with eight prespedfied prognos- 
tic factors at trial enrry (disease stage III s>IV; performance status 0 or 
1 v 2; weight loss in prior 6 months ss 5% v > 5%: sex; histology; 
presence or absence of metastases to bone, liver, or brain) was per- 
formed to assess which variables predicted improved survival 

Tn a posthoc subgroup analysis, stratification and prognostic 
factors (disease stage I II v IV; performance status 0 or i v 2; weighr 
loss in prior 6 months =S 5% v > 5%] presence or absence of 
metastases to bone, trvcr T or brain) and subgroups of sex and 
histology were examined in a univariate model, An unadjusted 
Cox proportion^ hazard test was applied to the overall survival 
data for each subgroup to estimate the hazard ratio and 95% CI 
for the treatment comparisons of gefitinib 250 or 50D mg/d 
versus placebo. 



Patients 

In total, 1,093 patients were enrolled from 155 centers 
between May 2000 and March 200 K Most patients were 
enrolled by European trial centers (n = 816; 74,7% ), but 
patients were also enrolled in North America (n *■ 139; 
12.7%), Asia*(n = 53; 5.3%), South America (n « 45; 
4.1%), and South Africa (n * 17; 1,6%). Almost three 
quarters of die patients were men and the median age was 
approximately 60 years. Overall, 998 (90,4%) of the patients 
were white* Most patients had stage IV disease (n = 757; 
69.2%) or niB with malignant pleural effusion (n - 23°; 
21.9%). Most patients (n « 984; 90.0%) had a performance 
status of 0 or 1. The most common histology types were 
adenocarcinoma and squamous-cdl carcinoma, seen in 504 
(46.1%) and 328 patients (30.0%), respectively. The three 
treatment arms were well balanced (Table 1). The median 
follow-up duration was 15,9 months. 

Efficacy 

At each interim analysis, the Independent Data Moni- 
toring Committee recommended that the trial continue. At 
the time of this analysis,' 732 and 628 events were observed 
for survival and time to progression, respectively, with a 
minimum follow-up of 1 2 months for overall survival and 6 
months for all other end points. There was no statistically 
significant difference in overall survival between each of the 
gefitinib arms and the placebo arm* The median survival 
times were 9.9 months for each of the gentinib groups, and 
10.9 months for the placebo group (GOLrank P = .4560; 
Fig 2). One-year survival rates were 43% and 41% for the 
500 mg/d and 250 mg/d gefitinib groups, respectively, and 
44% for the placebo group. Similarly, median time to pro- 
gression was 5.5 and 5.8 months for die 500 mg/d and 250 
mg/d gentinib groups, respectively, and 6.0 months in the 
placebo group, with no statistically significant difference 
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between treatment arms (GOLnmk P .7633; Fig 3). In the 
posthoc malrivaviate analysis, a performance status of I, 
weight loss, and bone and liver metastases were significant 
(P < .05) predictors of worse survival outcome. In the 
posthoc univariate analysts examining known NSCLC 
prognostic factors and subgroups of sex, time on chemo- 
therapy, and histology* no survival differences were seen 
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between treatments for any subgroups of patients [20] „ 
Objective tumor response rates were 503% and 51.2% for 
the 500 mg/d and 250 mg/d genttnib groups, respectively, 
and 47,2% m the placebo group {P = nonsignificant). Very 
few complete responses were seen (Table 2). 

Duration of Therapy, Oq$& intensity, and 
Dose Adherence 

The dose-intensity of both geradtttbine and cisplattn 
was similar in all three treatment groups (Table 3), demon- 
strating that chemotherapy dose intensity was nor compro- 
mised by the addition of gefitinib. There was a high overall 
adherence to gefittmb; however:, most gefitinib dose inter- 
ruptions and reductions were seen in the gefitinib 500 mg/d 
arm (the number was similar in the gefitinib 250 mg/d and 
placebo arms) [Table 3], Patients receiving gefitinib 250 
mg/d or pJacebo bad a longer therapy duration than those 
receiving gefitinib 500 mg/d. 

$3fety and Tolerabitity 

Most adverse events occurred during die combination 
phase of the trial and many were consistent with the known 
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toxicities of the chemotherapy agents. Overall, the safety 
data from the monotherapy period of the trial support the 
gefitinib safety profile previously established in phase I and 
II trials. The most commonly occurring adverse events were 
gastrointestinal, skin-related) or hematologic in nature. Sta- 
tistical analysis of prespecified adverse events during die 
chemotherapy phase revealed no difference between treat* 
mcnt arms except for diarrhea and skin events {diarrhea 
?<.000I for 500 mg/d v 250 mg/d or placebos P — -0924 for 
250 mg/d v placebo; defined skin events P < .0001 for ail 
comparisons [no adjustments were made to the P values to 
take account of the multiple comparisons])* which are known 
to be associated with gefitinib treatment. A clear dosc-rcsponsc 
relationship was observed for these events. Interstitial lung 
disease (HJD)-type events were experienced by three, one, and 
three patients in the gefitinib 500 mg/d, gefitinib 250 mg/d, 
and placebo arms, respectively, giving an overall incidence of 
less than 1%, The incidence of ILD-iypc events and other 
respiratory events that were possibly indicative of ELD is sum- 
marized in Table 4. No difference in reports of symptoms 
possiblyrekted to, or indicative of, HJ> (eg, dyspnea, increased 
cough* pneumonia) was seen between the groups. 

The most frequently occurring adverse events consid- 
ered by the investigators to be related to gefxtinib/placebo 
treatment were rash, diarrhea, and acne, which were gener- 
ally mild (grade 1 or 2; Table 5). No significant additive 
toxicity was evident in this placebo-controlled setting. 
Deaths and withdrawals owing to ge&tinib/placcbo-i'elated 
toxicity were low and balanced between the three treatment 
arms. The proportion of patients withdrawn from treatment 
because of adverse events of any cause was higher (23.0%) for 
patients in the 500 mg/d group, compared with 14.5% and 
113% for 250 mg/d and placebo groups, respectively. The 
types of events leading to withdrawal were similar across the 
three groups; diarrhea, nausea, vomiting, and acnc^Kfce rash- 



In this study* gefitinib showed no survival benefit over 
pJacebo when combined with gemcitabine and cisplatin in a 
large population of chemotherapy-naive patients with ad* 
vanced NSCLC. Furthermore, gefitinib did not improve 
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time to progression or objective tumor response over che- 
motherapy alone. Similarresults were seen in the twin study 
INTACT 2, in which gefitinib was evaluated in combination 
witli pacihaxel and carboplatln [15], These results are dis- 
appointing and surprising because of the significant antitu- 
mor activity of gefitinib when given alone to p retreated 
patients with advanced NSCLC [9*1 1 ] and because additive 
or synergistic activities of gefitinib and several chemother- 
apeutic drugs have been seen in preclinical models [12). 
However, it should be noted diat phase 11 data were not 
available when these studies were initiated. 

The results of two similar trials investigating the use of 
another EGFR-TKl, erbtkib* in combination with gemcit- 
abine and cisplatui or paclitaxel and carboplatin* have re* 
ccntly been reported* As in our study* the addition of an 
EGFR-TKI to fim-Hne chemotherapy ill patients with ad- 
vanced NSCLC did not result in any improvement in overall 
survival over chemotherapy alone, 

No significant adverse events were seen that were not 
predictable from the safety profiles of gefitinib mono- 
therapy and gemdtabine and cispiatin. Furthermore, the 
safety profile was similar for all treatment arms* with the 
exception of dose-related additive diarrhea and skill toxic- 
ity. As in the phase II gefitinib monotherapy trials, more 
dose interruptions and reductions of gefitinib were seen in 
the 500 mg/d arm. Furthermore, although the chemother- 
apy dose-in tensity was similar across the treatment arms* 
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patients on the 500 mg/d arm received a lower median 
number of chemotherapy cycles. This may have been due to 
a higher degree of antagonism occurring in this arm, lead- 
ing to earlier disease progression, These results confirm* in a 
placebo-controlled setting, that gefitinib has a favorable 
safety profile and that 250 mg/d is better tolerated than 500 
mg/d. Recently published data suggest that gefitinib might 
be associated with interstitial pneumonia [21]; however, in 
our study, the overall incidence of ILD was less than 1%, 
aud no imbalance was identified across die three treatment 
arms hi terms of pneumomtis/ILD-type events. One patient 
receiving gefitinib 250 mg/d and three patients each in the 
gefirmib 500 mg/d and placebo groups were reported to 
have experienced an XLD-type event Furthermore, there was 
no difference between arms fn reports of symptoms possibly 
related to, or indicative of, ELD, such as dyspnea, cough, or 
pneumonia. Interestingly, the frequency of )&£>~type events in 
patients receiving gefiunib seems to be higher in Japanese 
patients (1.9%) than in the rest of the world (0,34%; data on 
file, AstraZeneca, Wilmington, DE). As yet, the reason for this 
Ls unknown, although it may be related to population or envi* 
ronmental differences, or differences Ln clinical practice. 

The reasons for the disappointing efficacy results are still 
unclear. It is possible that each of the agents is working against 
a susceptible subpopulation of tumor cells so that the effect is 
redundant rather than additive, or that one agent results in the 
loss of an intermediary molecule that is essential to the func- 
tion of the other agent, resulting in an antagonistic effect. 

Patients included in this study and all other studies 
with gefitinib were not selected on the basis of presence of 
the target EGFR, Samples from approximately one third of 
the patients accrued in the study are being immunohisto- 
chemically assessed for expression of the receptor. Of 
course it is conceivable that if only a small number of 
padents are sensitive to gefitinib, the diluting effect of the 
lack of selection might make it impossible to discern small 
differences. A sharper definition of such susceptible sub- 
groups of patients will certainly help in further develop- 
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mcilt of this type of agent, for which the expression of the 
target is unlikely to accurately predict the activity of the 
therapy. Tn fact, the level of expression of EGFR. was not 
predictive of the sensitivity to gefitinib in a number of in 
vitro systems [22 j, and immunohistochemkal analysis of 
samples from the two phase n trials of gefitinib mono- 
therapy in patients with preheated advanced NSCLC did 
nor provide any evidence of a correlation between EGFR 
expression levels and either response or symptom improve- 
ment Indeed, substantial numbers of EGFR-negative pa- 
tients benefited from gefitinib, whereas some patients with 
intense EGFR staining did not show any response [23]. 

It seems that inhibition of EGFR autophosphorylation 
rather than expression of the receptor might impact on the 
activity of this agent Furthermore, the assessment of path- 
ways downstream from the activation cascade of EGFR 
(PISK/Akt and Ras/Erk) might give more insight into the 
possibility of inactivating the receptor cascade, 

Because no additive effect was observed by administering 
gefitinib continuously in combination with chemotherapy, 
possible alternatives could be the administration of gefitinib in 
the interval between chemotherapy cycles or as maintenance 
treatment after chemotherapy This could also potentially pre- 
vent the problem of drug interference or antagonism. 

In conclusion, INTACT 1 did not show superior effi- 
cacy of gefitinib added to gemefrabfne and cisplatin. tn pa- 
tients with advanced NSCLC. Previous studies have shown 



that gefitinib is an active agent for a number of patients with 
advanced NSCLC, so further work is needed to identify 
subsets of patients who may benefit more from this therapy 
Additional preclinical studies may shed light on the lack of 
additive or synergistic activity in unselected human tumors. 



Authors' Dfsciosures of Potential 
Conflicts of interest 

The following authors or their immediate family mem- 
bers have indicated a financial interest. No conflict exists for 
drugs or devices used in a study if they are not being evalu- 
ated as part of the Investigation. Acted as a consultant 
within the last 2 years: Giuseppe Giacconc, AstraZcncca; 
Roy S. Herbsc* AstraZenecaj Christian Manegold> Astra- 
Zeneca; Giorgio ScagHotti, AstroZeneca; Joan Schiller, As- 
traZencefi; Ronald Natale, AstraZeneca; Vincent Miller, As- 
traZeneca; Ulrich Gatzemeier, AstraZeneca; David H. 
Johnson, AstraZencca. Received more than $2,000 per year 
from a company for either of the last 2 years: Ronald Natrfe, 
AstraZeneca; Vincent Miller, AstraZeneCa. 

Appendix 

The appendix is Included in the full-text version of this 
article available on-line at wwwjco.org. It is not included 
in the PDF (via Adobe® Acrobat Reader®) version. 



t Non-small Cell Lung Cancer Collaborative 
Group: Chamotharepy in non-small cell Ituvg can* 
car A meta-analysis using updated date on indi- 
vidual j^tisncs from 52 randomised cHniceltrte Is. 



Z SchKJer JH f HofrincjTOP 0, Seianl CP, et at; 
Comparison of four chemotherapy regimes for 
advanced non-gmail-oeit lunp cancer, N 6rvgt 
J Med 346:92-06, 2002 

3, Cflrdenai F, Lop«*Cabrorfeo MP, Anton A 
et fM: flanciornfoed phostf HI study ^ oemritatt* 
Ine-cisplfttin versus eto&osijJe-cispl&tin In the 
Treatment of locally advanced or metastatic non- 



$msll-ceJl luncj center. J Clin Oncol 17:12-16, 
1999 

4, Sandler AB, Nemuneltts J, Denton C, 
ot z\\ fhaso ill tr»ul of oemcitarjlne plus cis* 
pimh varsuc ctspbtin alone In patient? 
with locally advanced or metastetlc non- 
smell-ceH lung cancer, J 01*1 Oncot 
130, 2000 



7«3 



Information downloaded from fccascopubs.org and provided by Nervlano Medical Science SRL on July S. 2008 from 
Copynght © 2004 by the American Society of CBntcal Oncology. AH rights reserved. 



5. BasolDa J; Now technologies in epidermal 
growth factor receptor-targeted canc&r therapy. 
S)gnal 1:12-21, 2000 

s, Welts A: The epidermel growth factor re- 
ceptor {SGFR): A new tfcfoet In cancer therapy. 
Sioriftl 1:4^1,2000 

7. Woodbum JR: The epidermel growth fac- 
tor receptor and its. inhibition In cancer therapy 
Pharmacol Tber 82:241-250, 1 999 

ff« Dooillefd J-Y, Giacconei G, Horai T f e* at: 
Improvement in disease-related symptoms and 
quality of Sfe in patterns with advanced ston- 
smalkell luna cancer (NSCLC) troatod with 
ZD 1835 nresstf) ilDEAL 1|. Pros Am Soc Ciin 
Oncol 21:2B0b« 2002 fobstr 119© 

.9, Kris. MG,... Natale.. FIB, . Herbst RS« et ai: 

Efficacy of gefftinib. an inhibitor of the epidermal 
growth teeter receptor tyrosine kinase. In symp- 
tomatic patients, with noh*sti*iafi call iuno cantor; 
A randomized wlol. JAMA 290:2149-2158, 2003 
m Natale RB, Storm A, Meddox A-M, at al: 
Improvement in symptoms and quality of life for 
advanced non-smali-cell iun& cancer patient* ro- 
celvlnp ZD1839 I'lreiaa') in IDEAL 2. Proc Am 
Soc Clin Oncol 21:2929, 2002 (Bbsnr 1167) 

11. Fukuoka M 4 Yano S, Glsccone 0, er at; 
Multi-institutional randomized phase N trim of 
rjefitfnib for previously treated pstionts with ad- 
vanced noh-umaiKcoil funa csncor, J Ciin Oncol 
21:2237-22^6, 2003 



12, Ciardiefto F, Capuio R, Si&hco R, eT a I: 
Antitumor crffoct and potentiation of cytotoxic 
drup? activity in human ccncof cslic by 2CM839 
(If esse), an epiderroel growth factor receptor- 
5 elective tyrosine klnaso inhibitor. Clin Cancer 
Res fi:2053-20e$, 2000 

13, Sa-omak FM, Zakowsfci MF, MBer VA, 6? ^: 
Efficacy of cytotoxic agents a^inst human tumor 
xenografts ia markedly enhanced by coadministra- 
tion of ZD183S Jlressa), an inhibitor of £GFR Ty- 
rosine kinase Oin Cancer Res S:A825^6&2. 2000 

14, GortZTiioZ-Urriba JL, Giaccono G, van Oos* 
terom A, et si: 201639 Ctassa'J In ecmblhetton 
with gemcrrabine end cispletin in chemc-naive 
pirttonts with advanced solid tumours; Rnal re- 
sults of 0 pha^D f trfolrProti Am Soc Clin Oncol 
21:95ft, 2002 (abstr 376} 

15, Herbst RS, CSbccone G, Schiller JH, et el; 
Qoflfinlb in combtristion with pacifisKel and car- 
boplatln in chemethoropy-natve patients with ad- 
vanced non-smslteell Jung cancer; Results from 
q phase III cfeical trial— INTACT 2, J Clin OncoS 
22:7S^794» 2004 

16, Pocock S4 f $imon ft: Sequential treatment 
9S&ignrneni vv'rth baloncing for prognostic factors 
In the controlled clinic^ trial. Biometrics 31 :103* 
116, 1575 

17* World Modicaf Association Declaration of 
Helslnfci: Recommendntionr, rjuidine phyr.rdonfl 



in biomedlcef rese&rch involving human subjects. 
JAMA 277:025-926, 1907 

t& Thortisso P, Arbuck SG, eis^nhftvor £A, ot 
al; New guidelines ro eveiuate the response to 
treatment in solid tumors. J Mati Cancer Inst 
9Z:205-216, 2O00 

tfj. Rom DM, Co*teilo RJ, Connell LT: On 
cfosed te&t procedures for doss-rsaponse &naly- 
sJs, Stat Mod 13;15B3«159o\ 1994 

2&, Herbst R, Gieccone 0 t Schille? J, et el: 
Subset sn&lysss of i NT ACT results for gefrtinib 
{'\rvB*a\ ZD1B39J when combined whh plati- 
num*ooistsd chemotherapy for advanced ttoiv 
smalkeil lung cancer. Proc Am Soc C\fa Oncol 
22:627, 2003 (abstr 2S23) 

21* Inouo A, Saijo Y» Maornonde M f ot al: 
Sovoro acuto Intorfftitbl pneumonlw «nd gefrtinib. 
tsme« 36l:l37-T3fc 2003 

ZL Arteega CL: Epidermei growth factor re- 
ceptor dependence In human tumors: Mere 
than lust expression? Oncologist 7:21-39, 
2002 (suppi a\ 

23, Bailoy Lft, Kris M # Wolf M» et al: Tumor 
GGFR membrane stsining i? not clinicelly rele- 
vsnt for predictmg response in patientE receiving 
gofitlnib rtrossa\ ZD\B3$l monotherapy for pre* 
treated advanced nor>smell-ceil lung cencen 
IDEAL 1 and 2. Proc Am Asboc Cancer Res 
44;i3ez r ZQ03 ^abntr LB-170) 



Journal of Clinical Oncology 



information downtoaded from Jco.ascopubs.org and provided by Nervi^no Msdica! Science SRLon July B r 2008 from 

217.220.17,130. 

Copyright (5) 2004 by the American Society of Clinical Oncology. All rights reserved, 



